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Neutrino oscillations
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Quark mixing Neutrino mixing

JPMNS _
JCKM 3 x 10-°

CP violation in neutrinos could
be 1000x larger than in quarks
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Is this symmetry real?
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H-T Symmetry in Neutrino Mixing?
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Antineutrino mode e-like candidates

Mass ordering and CP violation
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To answer this question we count events:
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F o € N,
To reach our goals, the uncertainties in
each of these must be below 1%
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Neutrino Experiments Past
Current, and Future
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T2HK

Data taking expected to
begin in 2027

50 discovery of CP
violation in 10 years for
60% of ocp values

The search depends
strongly on resolving
the mass ordering and
controlling systematic
uncertainties
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DUNE

Sanford Underground
Research Facility

Fermilab
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LBNF neutrino beam and near halls
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Events in DUNE

DUNE-MC
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DUNE will measure

at very long baseline and
over a wide energy range.

Phase 1

Begins in 2029:

50 resolution of mass
ordering

Phase 2
Begins mid 2030’s:
50 discovery of CP
violation

Combination of high
energy and long
baseline gives unique
sensitivity to physics
beyond PMNS
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DUNE discovery potential for CP Violation
and beyond
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Discerning Neutrino Mass Models

arXiv:1912.10139
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With precision, we can discern among neutrino mass models
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Summary

+  Neutrino oscillations are an open window on new physics

- Big questions remain to be resolved: py-t symmetry, Mass
ordering, GP violation

- Precision will be key to answering these questions and to
make searches for new physics

- The future program is a world-wide endeavor and will
require a diverse experimental program. In the U.S., the
program will be anchored by DUNE.
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